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Aims
To investigate whether work-related stress affected the occurrence of the common cold in South Korean workers in small-to medium-sized manufacturing companies.
Methods
We conducted a prospective study, involving 1241 workers. At the outset, we collected information regarding sociodemographic and work characteristics. At follow-up after 6 months, we asked subjects whether they had experienced common cold symptoms during the preceding 4 months.
Results
Male subjects experiencing stress at the outset were more likely to report having experienced the common cold at follow-up (odds ratios: high job demand group 1.74; 95% CI: 1.28-2.36; insufficient job control 1.42; 95% CI: 1.05-1.93; inadequate social support 1.40; 95% CI: 1.03-1.91). For females, no significant association between work stress and occurrence of the common cold was detected.
Introduction
The fact that psychological stress can increase the risk of contracting infectious diseases has received considerable attention [1, 2] , but there has been little research on this phenomenon in the occupational context. Psychological stress occurring as a result of work-related factors is a widely reported workplace phenomenon with significant economic implications. Given the significance of workrelated stress and scarcity of relevant studies, the possible effect of work-related stress on the occurrence of infectious diseases deserves further study. The aim of this study was to investigate whether experience of work stressors affected the subsequent occurrence of the common cold. The common cold is important in the workplace because although it is not serious infectious disease, its high incidence causes significant levels of sickness absence or impaired work performance.
Methods
This study was prospectively conducted over a 6 month follow-up period with workers in small-to medium-sized manufacturing companies in Incheon, Korea. The study population was collected from 40 companies, utilizing the Group Occupational Health Service of Inha University Hospital. The initial survey (September 2006) obtained information regarding sociodemographic (sex, age, marriage status, education level, smoking, drinking and exercise) and work-related characteristics [job type (blue/white-collar), job tenure, the status of shift work, employment type (regular/irregular) and working hours per week]. Work stressors were measured using the Korean Occupational Stress Scale-Short Form, a selfreported questionnaire for estimating specific occupational stressors among Koreans. A second questionnaire about their experience of the common cold symptoms in the preceding 4 months was carried out after 6 months in March 2007. The study protocol was approved by the institutional review board of Inha University Hospital.
All analyses were stratified according to gender. Chisquare tests were conducted in order to compare differences in experience of the common cold in relation to sociodemographic and work-related characteristics. Work stressors were divided into 'high' and 'low' based on the median values. Odds ratios (ORs) were calculated through a logistic regression model, which was adjusted for smoking habits and potential confounders which showed significant relationships with each gender's common cold experience.
Results
Out of the workforce of 3408, 2174 workers participated in the initial survey (response rate, 64%) and the 1241 respondents (57%) participated in the secondary survey 6 months later. Fifty-two percent of males and 58% of females reported experiencing the common cold in the 4 months preceding the second survey. In males, sociodemographic and work-related characteristics were not associated with the reported occurrence of the common cold. However, in females, age (P , 0.01), marital status (P , 0.01), education level (P , 0.05) and employment type (P , 0.01) were significantly associated with the common cold (data not shown). Table 1 shows adjusted ORs (95% CI) from logistic regression analyses of the association between work stressor and the common cold according to gender. For males, the odds of reporting having experienced the common cold were 1.74-fold (95% CI 1.28-2.36) higher among those with high job demand, 1.42-fold (95% CI 1.05-1.93) higher among those with insufficient job control and 1.40-fold (95% CI 1.03-1.91) higher among those with inadequate social support. No work stressors showed significant association with the common cold in female subjects. Figure 1 compares differences in work stressors between subjects who dropped out and those who participated at follow-up. There was no significant difference in reported work stressors, except for insufficient job control (P , 0.01).
Discussion
We found that the reported experience of common cold symptoms in males was significantly associated with previously reporting high job demands, the lack of job control and inadequate social support.
The lack of any association in females may be partly explained by the small sample size. However, gender differences in reporting symptoms or exposure to stressors may also have contributed to this result as another study found that males were significantly more likely to 'overrate' common cold symptoms than females [3] . Therefore, any association between work-related stress and the common cold may be accentuated in males by their reaction to experiencing a cold and attenuated in females by their more stoical response. Additionally, the role of Korean males as the primary wage-earners may cause more stressful experiences at work, and studies in other countries [4, 5] suggest that males may experience higher levels of work-related stressors. Thus, we cannot exclude the possibility that specific work stressors in males played a role in increasing their reported experience of common cold symptoms, although further study is needed to confirm this apparent gender difference in the association. Our results are consistent with a previous study suggesting that workers with high job demands are at higher risk for the common cold [6] . The link between psychological stress and infectious diseases may be explained by alterations in both the immune system and health-related behaviour [7] . Exposure to stress stimulates the sympathetic nervous system and the hypothalamic-pituitary-adrenal axis and leads to changes in immunological reactions [7, 8] and resistance to infection [9] . People under stress are more likely to engage in behaviours with a negative impact on health such as smoking, drinking alcohol excessively or eating inappropriately [2, 7] , and these may contribute to common cold susceptibility. Previous studies have suggested that work-related stress triggers modification of immune responses as well as producing unhealthy life habits [8, 10] . In light of these considerations, we suggest that work-related stress is a potential risk factor for the common cold.
This study should be interpreted with caution due to low response rates, self-reported measurements, recall bias and unobserved confounding factors. Despite these limitations, our findings suggest that in Korean males, work stressors may be related to an increased occurrence of the common cold.
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Key points
• This prospective study of Korean workers illustrates a possible link between workplace stressors and the occurrence of the common cold.
• At follow-up, males with high job demands, lack of job control and inadequate social support were more likely to report having had the common cold.
• This effect was not observed in female subjects.
